Vol. 44, No. 3 | o : - AUGUST 1977
PLSOA2 47(3): 519-719 (1977) '

INTERNATIONAL JOURNAL OF PLANT NUTRITION
PLANT CHEMISTRY, SOIL MICROBIOLOGY AND
SOIL-BORNE PLANT DISEASES

: THE HAGUE
MARTINUS NIJHOFF

1977



Apan

-oadse1 'uewazog ‘Ajisaatug 93¥1g BURIUOK ‘S[I0G 10 I0SS3J01] pu® fA11STWISYY) JO Jossay
03] logep] ‘AlIeqUUIy ‘IayUs) YaTeosoy UCTIBAISSUION WATY SHEUS ‘ISHTIING [10S 44

'saLg [ewinof ‘p49 o Isded UOTIEIS SB panjmIqns ‘eue;

-ucly ‘oemezog ‘uonels JMoWIIAdX Y RINYMOLSY BULIUO oY) PUE {2In3noridy 1o Jusur
-1tedsg "' ‘asraleg qoressey [eINjmonSy ‘uordoy] Ulaysosy 9T woIy uolingrijuey

-149 aaniroddns Supurauos Aprey pepraocid saey smoyiom [EAET IS

" Aoyoey Lyvedeo, ® Aq peynuenb oq wes jusrpers
o1y} Aq pajosgze uoLa o1y ur eseyd nopnos o1} 03 SUOL POgIOSPR-[I08
Jo oseaar 9y (q) pue {3001 yuerd o173 03 JuSWLAOUI UOT 107 9210F Sur
-AHIP 9U3 ST JUSIPRIS UOHBIIUL0UOD SUTIINSII S, ‘a0BJINS 001 53 3@
UOIEIFUS5UOD UWOT MORN]OS 0 uoTjonpar payemes-juerd e stotoy (&)
taxe 1doouod s1g) Jo s10adse yueptodurt omJ, ‘sy001 Jue(d o) er{sjuow
-39 902} JS0W PUB ‘I ‘) SUOL JUSLIINU UTELIID JO JUDUWRAOLT 911 o
SOUL 107 S}UN0IIE MO dAISNIIIP Yey] 3doooe A[erousd sisTwouoiSy

.

NOLLONJOYINI

. "SIUSTIOINSEOW [ROLUIATD [RUCHIPRL)
SE 194 St SJUGWIOINSEIW X[} SAISNEIIP U4 POIE[OLIOO [[oM A[[BISUSS sem
M puE g jo oxeirdn jwerg ‘ssnpuenb reonmsin pamseow Afpeuonpeny pue
SOUEA PIYPINOTRY 359U] UOSMI9] PAJSIXe SUOTIE[ALIOD Iref 0} JUSI[AOXF "XNyf
PaIIsap Aue Urel® 0] pepseu IezInIa jo Aynuenb PUT ‘I0J0E] TOTSSTUISTEI)
‘ror0er Lqoeden e ‘UOT)RIIEAONOD PICSPR ‘WOTYRIITSOUG) UOTIN[OS ¥ puE
d, S.II0S 871 JO apem S1om SUONRIRITRD ‘AJOST) UOISNIFIP Jo suordnsse Bur
-Apridurs swos pue sjusweInsEIUI 051} £Tuo Burs() “peunmI=ep pue pejoer)
“¥8 SEAL [[50 YIBOS JO WISl 87} 0] PISIIIP Y3 [D) Pue 3] ‘J 2T, ‘[ Puk 3 ‘g
M POZI[ILISE TI0S OUIES AT} Y3LA4 1940 9Y) ‘TI0S PIYEAIIUN YIL4 STO ‘S[130 WIS
‘I108 0] T[4 POINSEIUL 9T9M UISAI SFUETIXS UE 0f S]USTIOINSLSUT XN[J BAISY
—JIP TOL JL0g A37[110F [70S BUIZLISI0RIRYD UL POISPISUCD SBM §3001 yuerd o3 suoy
Surrresmen ur des Sunrui-syel e se worsngp jo aomejdooor rexeuad oyqr,

AAVIWHAS

e AdTOOMS 'O "H PU® NASTO 'V "M ‘HASSYH ‘M "L 49

*SINHNIINSVAN XNTd AAISNAAId NOI AL
ALTTILYHA TIOS HNIZISHAILOVIVHD

Zrie "SI (£L61) 649-£99 ‘L¥ 110§ PUE Juelq

b sy nbegy sz 6524615 YE)LF o P
T spuuseyeN o ar povng -

wmglense gl . Pk PESH DM
wdumley Pdwal, Y. oo 0 . 7wy amereaBer g o
B s ) D s

Taiel] ‘s aeA °o "H

mqimﬂm.gnm ‘a o
L. oo ey S MM L e

Co oo ureeq ‘saddupg g
L L ermeopreD opmaany ‘wpeon tac]
o, veBunusgep “otpsioQ wea g Ll
- wedmuaug ‘muviossen see 'd TH:

aarepy FiK wes g

C &aﬁaaﬁ%?b%n.m g
L URJBH “SuL) JpURT E[Ap N T
- woduuoBes ‘Smg op wed °f
U inpenf) wanosg Y
T ueStmoefei ‘eruryagity -
... oofmmaBeAy ‘motnoang. uuA tj]
W ueaepy ewixog Y
T meBuaruaBep ubkinyrong g o[

e T _ cwiodor A
L - B L L )
) ueBequadop ‘fussiey ¢

Ceyl C upde‘mpuelquaroyy i

. wogunuadep Ssushumy N T[ -

uoBuuoBes ISR eA HQ “H

Teos | voButusBess foner] u 'H -

_ - paapxgy Hapey Tl

TU L usBumoSem wpnqry ML
e UOBUINGERM SUETLISRAY T (V..

ST Gy pamatans pse @ADL AL,

. s oxe ¥E S[rim pardaooe waoq Jour saey 331 9w JO) wonedngnd sof panmm
o 37am dsomuces 07 ‘GL61 Sutenc] -PaqEIand weq aawy wedud Lot ‘SL6 U,

-ruoBueSep “siomnok Y ik ‘odgy Sywg -3 f ts10px ey eV
- SPURPSYION ML, (FDY wddeR .

| thuming Tog 30} AMNSUL POV H D 1aowpd SmBvaeyy

- aouapss prmmotiSy fo-Gavsos spuvyiaiion; 196y

sepeUm 5op’
‘soymeqd sop  WoREINU 9P S[EUOPELIVUY INASY -

iEoS pue ASofoqeInA oS

{08 #p a1Sofoposopm op ‘areigiga




TIOS PIZIISY
7 uroy ses Apmenh oy yeys seyedipur I pwa/ba J0 sunafd 1} swmap

ur yumis 2 03 eore rewerd © ydnorgy Smsnyp reusgew jo Ajpjuenb M

“(If2q st *axojazey) ‘pue ((I) wonnjos snoanbe
e 03 pareduwod se (3(]) TOTIN[OS [I0S B T JUSIDIFJ202 TOISIIFIP 9AT3I9Y

-15 we Sunouap Ioy 1030y {souepedun, powIal OSTE) UOISSITISEET) I
-qui/be 10 gmiafd ¢ (D 03 srqereduIod aq 03) sISeq WOTINIOS

1ios 1ad poppe ‘10 S€ 10 ‘J "I IOZI[IHIS] SE [Ele]RI JO TOHRIITadu00 A

*$9]q¥] SOTFETINYIEU UL PURO] ‘UOTIOUTY I0II3 Y} He

‘gpATearioadsal '295/pW0 ¢-01 X 86°1 pue

‘01 X 0 ‘e-01 X g¢'| 2q 03 Uaye) s1om suor i pue FOJEH IO
IO $enjea oY, "09s/ 1o [uoTin[0s snoonbe Te JO JUSIOTFFR00 UOISNIIP I

“TOTIMIOS 108 JO gHIO B THIM

$}0%01 JEY) JUNCUIE DT} §f JI OS PUB ‘) SYI] S}HUN sey 31 "Aynurjuco

TrejurEw OF, ‘ssao0ad TOISHIFIP 913 OF 9INLIIUOO Aj[enjuaas Lew j1
2 3t mrqrqnbe uy Sureq WOy PUE ‘UOT PICIOSPE JO JUNCTUE ST} ST 5

‘POPPE ISZIT13I0F

Su1A®T 10 915YMas[e FMSnIpP 03 101Id §¢ ‘TORRIITIOUD ([EHIUT) BT

-18110, a3 51 31 Je1Y3 seyeudisop 0 ‘'WOIINIOs T108 JO gWo/bs ST pue 3
10] PUE "UOTU[OS T108 JO gWrf3 €131 J JOF JUOHBIITION0D UOHNIOS [108 o)
PISH SUOHVION

izl oV D

ov + BV 3+ % -
{1l 29 =%

3] 1TRISTOO ¥ 03 Surpioxe ‘uol eardadses 943 Jo UOR
-9EIQNS 10 TOWIPPE UE S1 9107} Uaym ATeA T{Ia 1304 JBY} 05 ‘WOEIITIITOD
TWOTIN[OS a1} YILM WULIIMba Ut §1 H0TIRIIUSOUCD PRQIOSPR AL : £1dde smorye|
-1 SuIMOT[0F 9} YeU3 08 ‘3de0Ie)ur 0102 € YY1 TEIUN] O 0} TANE) ST THIITI0N
uondrospe oy, ‘#PLIOMUS 10} POUTULIZJD S €€ pasn SI sUOT 3 PUE J JO snfeA
UOISSTIISTEET). TI0E awes o1 f, "odeoss 03 ASIoua JUSIOIINS WIRIOD JOU £30D T0T
a1y yorga w1 eseryd peqrospe wntiginbo s11 yj1m pereduos se so8reo I93enr
srued10 pue Ae[d JO $309fF2 5T} WOI} 021] §T U1 913 “sseyd TOTINOS 5T} UT STIYAA
‘TOISNIIP 03 9INGLIU0s 0} pewmusse axe ‘ecerd paqIospe pue arerd woTIn[os
‘STOIIIPUCY TOT OM] “TOFNIPPE U] "s309fje juatpesd renusjod TeOImces pOE
0TSO ‘WOISNIJTPOD “UOFE[Y? ‘Torjrurio} Ked mot se yons ‘sassaooxd JaT[}0 AQ
pa10oRFe 0T §T 550001d S} SIWMSSE YOI PUE JUIPIJICO TOISNITID JTEISUCD
® §BY 1O e YOTYM TF [9POTX UCISHIFIP POIJIIATHTS ¢ U paseq ST POURSW ],
suotpdunssy

1+ 1 = Joyey Agoede),

SNOLLVHAAISNOD TVOILAYCOEHL

“UTSOI 9Y} UL SUOT JO UOIJRINIINIOE Y} SULINSEIT Uy}
PUE ‘SYUIS UISHI YILM J0€Ju0d Ur paoe]d STos (PszI[Iio]) pajessy pue

899 XNTd TAISNIIIA TI0S

pajearjun [jog Juisn Aq $PISU JOZY[T}I0) SSISSE PUE Ana9] aInseaw
03 spoipyow a[duurs do[eAap 0 Sea [IIEISAT SIY} JO aanoalqo sy,
‘g7 WBOT ApUES € JO e} tueozsd o1 Ao papasu
Aepo © “32 T10S )14 PALIRA POPIIU UOIRIIUSIUOD UORNIOS peyorpard
Q[ MO} SAIJIIP JO syuouodurcd oy} Jururuiielop A[[EIUL 193)e
pojorpaid A[so[d sem noryanpoad £o]1eq 10§ STIOS [ENPIATPUL UO PIPasU
192111} d Jo Anuend o1} ‘SUOTIIPUOD asnorueaid 1epup) "dels Sur
-yTu-oyel ATepunoq 3} 2)edTpUL jJou PIp dns uisar 843 03 UOISHIJIP
e [WOI] PRUTEIGO ASY} SINTEA TIOISSIWISULIY 3T, T) PUE UZ poppe o
UOTSIJJIP GO SUCKIPU00 TedtsAyd [I0S JO 133453 3Y3 SUIULINSP O} anbu
-[09) JR[TWIS B PISNL 35 SIOYI(Q) "gg OIOZ TESU UOHBIIUIIUOT Lrepunoq
dixys :7ios 913 UTEIUTEW 0} SUTEe} 10§ sdinys upser 2y} 03 Aouedard
-s1p jusredde sy3 peynquiIe pue ‘pajoadxe weyy J SS9 PaJR[RIIND
-oe sdiiys wisar o) pumoj Ao} ‘POYIRTI SIY} O UOTYBUIBAD ioue
U1 ‘13A2MO] *p SAITIS UIS1 AT} 0} ST SOOI UOIUO 0} PSSOYIP 3] JO s91I}
~uenb TR[TULS YR} WAOYS SeAx }1 “JXON “S[I0S 9213010BITD 0} ULISY ST}
posodord pue [0S URALS & 10] 1UBISUCD SBAL SWH JO 001 arenbs 917}
SNSI19A UOY AUE I0] MOJ] SANER[WNIOE 9Y} JEU) PIMOYS Ao ursel
oy Aq 9xye3dn UOT SAISRIJIP PAINSEIW PUE STIOS ISIOUL UO sdr1ys ursas
aSueyoxo paveld g9 A N pue uBy}e ueApre A A9y T10S 93en[eAd
0] Pasn U9eq SALY $)UDWIRAX9 UOISNIIP MO} Ausudns ‘syuerd £q
ayeidn vor ux dejs SupnuIl-93eI € 9q TSI TOISNIJIP Yeyj Mata UY
47 SUOT}IPUOD YUSISTIEI} PUe 03e)s Apeas yjeq Lpun
spros w xapy snioydsoyd Surreduros wosy poYSIqeIss Sear 38T ST}
70 ANPIEA “pyd UOTINIOS JO TOTOUNY © SE J SqP] Surpord Aq poure)
~qo wxetyost tondIospe 13 Jo uotiIod Tesury ay) s Uy e} SeM SNTEA
1030€) Kyoedes € ‘norsngyp snxogdsoyd Surfpmnis uj "pesn ATuounuod
usaq sey yoroxdde sty pue ‘(zzZl 01 121 safed ‘g ueID)) UOSOIIP
snjd WOTIOBAX UOTINOSSIP € 03 PIJRI31 3¢ Aewr Jojoe] Ayoeded, ¥
-¢§1001 UOTUO 0} JUa0R[PE S[10S SUTU0L}08S A(| OPET U223 SOUIS 2ATY
SjueIpead UOISNIJIP UOT JO SIISUIDIMSEIUW [I0S aanejnuenb 3BINO
ot AJqruosey "z2d0)0st SATIOROIPE B Fulsn 1ee 10 snros Jo sydeid
-0TPRIOINE I UMOTS AJ[ENsia UI2q SEY §1001 juerd 183U SIUSID
213 UOT [10S JO IOULISIXD I, g7 y15PNIUCID ayejdn yuerd painsedt
J1A JUS)SISUOD 9¢ 0 TMOTS 3134 SOOI 03 MOT] UOT FAISHIIP JO SAFLU
-1JS9 “SUOI}RIIPISUOD [ROTIC IR WOI] ‘uey ], -I0ojsueI} 2JUBYOXD
19BJUCD B 0] JSEIJUD UL 7y PIUSIIQEISO Seam syue[d 0} SHOS WOy SU
JO IojstIex) Surperpew uy srsejodAy uonnios [1os 943 Jo AJpITEA 943
“ys11,] -oxyerdn uor SUI[[OT}U0D WISIURYISUI MO[Y SAISIFIP 513 J0} 90USP

ATTOONS *Q T ANV NIASTO 'V "I “FASSVIN "M "L ¥99



(1 + ) 101007 L3PEdEs © Uree Aqrses 03 nmowy are suise; ySnona ‘osTY
"SIUSIISMSEIUW WOISNJHIP Wol) ¥) So1ewise yorgm

2613 a¥ (W — W)
[e1] — =

x W(W — g AN o

PUE ‘SULI9) POINSESUT Ut
QoY P3ALISp TG davy [71] uonyenby jo opis puwey-1qdn 917} WO suLre) oy

(z1] Syw/{00v — a0 =5y

pue ‘[9] uoryenby
Iad s (0Dy — J) £q peoeide1 sq Leur urrey ¥V 10] PaAJOSuUn syj o[

[z1] Vv ey =)

ALam 03 qIs
-sod st 31 ‘[1] weryenby ur peuwrnsse wrstiost wondiospe oy Jo Ajprestn oy
T "M 10 J 101 5) 9ATISP A[93BIPOINI JSOTI[E O] PUROY Tesq SAEY STUOTYE[SL
YBnome ‘0s]y "S[[90 OM] SUTES ST} TITM poururisgep Arsnorard snrea 1 oy pue
‘q Jo onea B[qe] ' YIM I9GI850) ‘g pue g Pemsesw-£10)er0ge] Jursn
‘M 10 J JOJ SqEIrRAR ST UOFRIIUSIUC WOTIN[OS DPOYB[NITED SAISTIIP © ‘SDyT

OBIAY

fot] 2 — W)

pue 0)y 1o pejng
-Bsqus oxe [4] uonenby jo oprs purg-3ySI ey UG SEIIey oy gxa)N [z] uony
-enby 4q pomoyre se wisy (1 + ) ey Surerder 03y/g Yirm wentim st [g] mory
-enbg ‘sry3 op oL ‘punoj eq Lewr ¢ ‘mmouy 03y jo diysuoneies STy WM,

(6] 0 — % (WA = 0y
‘[¢] wonenby 4q [og] woryenby Surprarp uQ
[o5] sitfenl(s + Ah1ale®ov + 99z = iy

U(1 + ) 2030wy dyoeden ueysuos sy w1 weppry st Surzymasy wosy wony
-BIUSOUOD POGIOSPE 93 U1 85UBYD ST} "I 10 J YITA PezIIIIs] [0S B 103 TLIa)
SI3 Wi [g] nonenby Surpuonre 3s1py I03Fe PUTEIQO o LBl TOREEI 0y V

"(sjusmisya
I9m10 esoy 10} serjmdoad uorsstmisuer) Jros syewnsa o3 Pesn o [ ‘"ols
TP IO W0 ‘T YSnoya|e} 3] PUB J 40} 3q [[ix SUOREANSD Surmrewss syl
JUsTLRdXS TOISREND ATOYRIOqE] ¥ TIOIf 1 93BMITeD 03
bepeatt moun|os aqy st pue ‘[ 107 91e [g] wopenby ur (1 pue ‘g ‘W YW pue

[g] Ieledb/® (W — W) =1

‘s, “(2] worenby jo sprs puey-1ySu oy wo
Aunreodde suLe; peansesw Aaoyeroqe] ou3 qytm poederder st ultss oy ‘uorpenbs
Bunnsa1 ov3 ui sreadde 57, axeqa 'mat Y, ' JO SWLIS} UI PeAlcs pue payenbs
9q Aew [eg] wonenby ‘Gurpsesoig ‘1 PALISD 0] PoSN Sem UOTIe[dX Srq3} ‘[
uonenby £q popracid se azey Appoenp parpngs jou sea 1D 30§ 00 g8noyiry

£99 XN0TT ATISNJATA FOS

{21 W — W)/aw = 9D

1£q uaald st ) Jo TOLEBIIUIITOD WOLIN[OSs 108
DbozIIeyun [euiSiio sy} ety punoy st 31 ‘egl £q [q¢] Surprarp wodn ‘pue
[ag] er2fen(3ola + 00)z = |
‘g Aq paseatomr &1 0 QISM [I0S PIZIIHIST B JOF U9)JTIma1 0q Aem [eg] uworyenbsy
.wu.ﬂoamﬂsm.moa ﬂoﬁmﬂw%mﬂ D Mﬁmwﬁ oIy .HO#QNH ﬁomwmgmth# 273 hnﬂ .M_H..E,Low
't o3 renbs st (1 + ) pue ‘g s1 [9] voyenby ur foy aqy 4 104

{9] G+moyv=%v+oy=g

*[z] wonenbyg a0s ‘103081 Ayoedes ey
01 PIe(ol OS[E ST UM GORBINTISOUOD 10§ 9} 03 UORIPPE UE ST 21913} ‘Swroy
PRQIOSPE UI puE UOMNIOS UT A[RI[)Us SUIEWSI I9ZIIMO} ou) Jeq) Surmnsse
PU® Tr0S 973 03 POPPE AJ[EINUI SEA J52[[1339] SIoTM (00 epeoridnp oy Wi
"S[0S pazI[NIopun Af[ejusuriisdxs of parmyar eaey suoyenba a8e1[} ‘18] 0%
[es ey “ec] ‘[eg] pue ‘Tep] ‘[ec] ‘Ajeapoodser ‘q [ ssey 1oded smpy
UL 20UsISJ1 a1nlng 1o, “3no sdoip pue | ¢ renbs sswossq oY) ULIay 1+
aq} ‘[¢] pue [§] ‘(¢] suonenby 1og ‘wonynpos fros ur Appmyue Sururewnax jng
‘PRqI08pEUCU BUI9q SE PAISPISUCD ST 31 'TOISHFHP [0 JO 088D Terads o3 oy

sl aritfe[(1 + Y1adetoz = |

13 "OUIr} AUIOS I93JE UISAY o1} UL P
“FRIMUINOIE SSBUL 1)) SAA[OS YOIYA *DUIN) 1340 Pageadeinr oq wed [] uopenby

(#] srt(3) enl(1 + W 1Ale®d = o=xl(=xp/opls1a

[¥] Bonrenby jo aprs puey-quSiz oq3 1o wears
uonnes T By UISAL o) 0Jul ATepuncq Ui SS0J9e WOISHIFIP JO ofer 'Os[Y

[£] lert1@)z/en(1 + W)x] pre 0y = =iy

Aq peuruzrajep st 1o11ad
~03 348n01q 9I€ UISST PUE (108 9} IOYE SWIL} USAIS PUL TISOI 9y} WoIf aoue)
-SIP WOALS QWOS J¥ UOIRIIUSONGD UOTINIOS [T08 94} ‘41 ¢ USITOD IojEm R RE]
-TOA 9PNOUT 0) POPUSTIE ‘g UONBALISD siqeondde we Surmopio,y serayur owrrd
JO ST SUORIPUOD JUAISTET] S50} JSPUN AICPUNOY S]] SSOIVE [IOS 943 WOIJ JUIUL
~3A0TI UOT JO ajex Sy, *(UONMOS A1wpunodry — o5) o3 Tewonaedord st (i pue)
W st A[3uIpI00oe paonpal oq [[Ia XNJF 0192 0] TE) JUNOWE 158%9] € WOTIEX)
~USIUOD UOLN[0S ATepUNCq ST} SOONPar wsal of) ‘Aprensoe ur I (g | “Sny)
0107 JBSU UOMEIULIUOD TOY WOPNOS Arepunoq 2u3 SUrejurear YOTYA. “FUIs
sl oBUEGOxe Te 03 pesodxo st s0eLINS [10S 1810 © ‘Mrogsks L10yeI0G%0] 2 UT

pasn sopueiof Jo woypaiiscy

‘v1°¢ Ineqe o3 [enbs ‘1d jueysuoo oy

"JU9IUOD ISYeM [I05 OLIISIUNIOA 9Y3

Y (90uEIsIp

088 ot}

"D 03 {0 + ) Jo opel 2y st ‘alopereyy ‘pue Oy = ) oroum
‘urzeriost wondros fo adoys ey og sures ur renbs ¢ r030er £310edes, am (1 + ¥|)

+ Mo B

ATTIONS "0 "H ANV NISTO 'V ¥ ‘TFIASSYIW "M "L 999



‘sjyunocure (0))) 19e1Xd I3em UoT)
218 93 SHUTHI S[IQE[ 8] ¢} PaTepisuod sem {73} 31 Io J peqiospy "sesodmd
TE[EUWIS JOF ,yS16j0 £q posn ueaq Se YOI PUE (77 38 ISV JO pogjem
217} 03 SUIPIOOOE X1UI UISSI-TRYRM-{I0S 2 111 JUSES[O S} Jo oxejdn mse1 oSueno
-xo uolue JurInseswn 4q pejewnss sem J O[T ¥10®) A 10°0 UMM SpEM
aTe suolIeLxo pojeador sxeum grieqdurey] pue WeEYEIS JO Poqlam o)
£q porewmiss sem I 9[IQe] ‘O[040 MOF POHTP PUE PRljom SI0M PatioT ot §8 PJ
-ZI[T119F S[TOS *3] O[I%] PUR J S[IE] JO STOLHISS [EOTURYd eaTieIedmod 10,0
‘51591 TOIS
~RJJID TWOIJ §}NSOI YITM ¥ PUR J WODRIOS [108 [eUORHpes] SuLredwoo 0] tey el
SEM J0RIJXO TOTIONS B ‘[[95 UOISHIJIP 81} UI Posn 30U 108 Jo uoraod e worg
*gy DIO® 01qI0JSE UL JUST
-dofessp 10102 an[q wnuepqirew £q J pue ‘Adoosoxiveds sure(] Aq pauTULIa)ap
SEBM TINIESE]0] *8pOI0eie 1D 8 Sy Pue souslelal By e Sumsn CQON 3y A S00°0
qm uoneny smewmonuajod £q peummiisap sem 9pLoD "d PUe ‘I 10 30 (M
10} W SUTUIIMSP JOF PeIOST[oY JOBIFXND W Q0 W4 (pucoss 1od doip auo)
YOGS N M STIOP Seam UOMORIIXS UISAT ‘D-] "SI U UMOUS S8 'SPIEMIdY
*s0[f ssewr Aue 9jeolput 30U PIp pousd WOISHIIIP o7} 133JE PUE 9I0Ja( SSOU
~}SI0TH §, 1531 PUE S,[IO8 91} JO SUORATISCO [BNSIA '] $Z 10F (D,07) aanyersdway
W00 JURSH0) 1eawt 3¢ 90e[d a3e] 0] PAMO[[E SEM TOTSNJFIP PUE ‘DIYOIYIDI SeM
108009 (108! JUIs 93 “g-1 ‘S Ur wmoys se coed ur peyy ue) s1om ded pue
IS ULSHI SY T "[I0S PajIam JO gD == A ‘[108 POJIOA JO STIRIS = p UTRIoUM

"YUIS THOI SUOl Suroer}
-xg {7 pue ‘wonersdo Ur 1 ‘SuOISHSUID Y BULAMOYS [20 UCISNFINE | .mm.m

9

IS ATAES

N
N

ey, [H1] w
#apysnipy |

[
N

4

IR WD O O

Duaa-

wanp 4ol

LI ZEEY |

s G —
: 155, 8a0iH ¥
ysaw
uo(&N autd W
vaynjog . 4
BuloDIx3 oM W08 Ol m
2 g v

699 . XTI FAISOAIIA TIOS

(211 § — A/M = Aysusp Yng

vl _HHSQ.QWIBV ..ﬂ_nm

108 PHIEINYES B TIIM g5 USYE) USDQ 1] s¢ goeordde owes
97} SuIE) "SUOISISATOD JUN SINNY IO PAUIULISIOP o P[rod A}Isusp Huq pue
Iayem Jmad 1ad sumnjoa ‘[Z1] pue [91] suoneaby jo osn Aq jeyy of ‘peydres
sesm (own[oA puR 9re} WMOUY JO) [[80 o[l o], ‘ejnieds © (LM JJO pPo[ead]
Amqyoows ses dog oyy 'Apuiofron payoed [1os of) Suryped pepre 103eIQIA Y
[0 943 Jo uonod (108 o3 IIIF 03 Pasn sBA [tos 213 Jo 3red e Burxiu 103y
*8IN0Y FZ JOI ID[QUING JI0I
® o pofoI Amors seam qorgm ref paddes punox afiel v up peoerd pue ‘peress
Suq onyserd Buoxgs e ur pooed usty sem [10S PI3IOM 9, ‘portad WOISHTIID 93
Suump Furs 0g) woly Leme FULIYS JOU PEROM YILYL JNG SATXTW 9IRINF PIAO[[E
1e13 AoussIsuod & yIum ‘egsed ‘prSu Lparey 1ng ‘pejeinies Ajresu e sonpoad o3
[108§ 9] Y14 POXIU PUE POPPE sEM Ioyem Ydnous ‘usy], {3urod yeyusnriradxe
DPSpPPE UE ST 9191 POSN Sem 9)BI PIrG; 913 ‘SEOeALISp (B BWST)EN sNoTASId
B3 Ul POPSal 9 0} IAMOUS SIom ‘I9Ujoue snjd PIZIILISJUOT © ‘Soel JOZIHIof
om) Ao gBnoyy weaq) I/OPHE YO HEM 3 Zkp 1 Pue YOJH 31 8 92L'0
0 M S 97z Suturejuod woynjes snoenbe repnsu-resu w jo Tos & QOr/[w
0l PUE G 'O UM POzIIs] sem jusurpredwon (a0 ou} 0F peppe o 0} [0F
'sa1jroedes aSmeqoxe moryed pue uonre szifenba
0} POXIWI 9Jom STIESI OM] ST, ‘PISH Sem SWISOL UOT-HQ (19 VHI SHMsquy
pue 1o}y OZ[-|[ oNpequry £ysciod wnipam 1ppejeleuadal pue PoAdlsar
10 emyxm ¥ ‘Furr-o) ue Lq soerd U1 piet Sea pue JUIS 9} POPUNOIINS A[OTIUe
i "81q i ysews woAU oY [ [ "S1 Uy umoys se (Jyg ‘| JUIS ursel afuUeyIxo uE 03
AMO[J GOT TI0S SINSEIW O POSN J[02 TOISIFIP 913 AqQ P35S} O5e 519Mm STIOS 97,
-1033ew orwedto pue ‘(e 3t ‘SI{ “eD) suones s(qesBuriyoxe
‘g ‘eedpyd ‘sisd(eur jeEOrUEYIAtd SJUIPNIAUI ‘¢SPOIA fensn AQ opeimr
SEA UOIJEZIINIOEIEYD [BIAUAN 'S3383G DPSIU() U3 In0YSnoiy} WIOI] peias|[o?
aram ‘sanytadoid Jo sfuer epm B Suta®y 50U} FUIPN[OUT ‘SO SUO-AJUM T,

STVIGHIVN ONV SOOHLIN

Gen (1) 2 .
fst) aenli + 0 (W — W) 4

J{ IOF POINJIISQNS OU[EA OTIOS Y€ PIBNeas SI J PUE 'Posn oIw
qustiniedxe woIf puno} Asnotasid senyea i pue (j + ) o3 ‘[g1] vogenby
ur ‘eroparay], -Anuenb Iy panssp e 10§ popesu Auuenb syestpur [[Im el
pealep aq Lewr J juemeimbar 1ez111338] € ‘[§1] nwonenby Swmduwerress wiorg
el

z0ed ITAF
pue ‘00/{0n + ) 10 05y/q se AQUap! §31 0] senjes SuNMNsqNs 4q IS

il = (] + 1)

ATTOONS "0 'H ANV NASTO "V ¥ ‘HESSVH "M 'L 899



~Tury oy} Affeadse ‘senjea topoey Ayoedes mor SARY 0} PIpU] S[I0S
Apueg (] s[qe]) 250[o SI[} A[jensn J0U azom suosLreduoo Tenprarpur
J3NOYIE ‘SPOIIAW WOTSDIJIP 10} £2 PU® SPOYIIUL [edTHIDYD 10] ¢ pade
-194% PUE ‘03)/(5) + 09)) Aduns st axay posn Iojoey Ayoedes oyy,.
"Punoq AfySry sow a19m Jeq)
awos Inq ‘uorsnyip ur Junedorred Lo jou SUOTL PIAOUISI JIBI]XO
OVOVHN 241 Yey3 syedipur Aeur (] aiqe]) sjoerixe {OVOYHN + uon
-1[0S) [eOTWAYD 9y} 0} poreduros se UOIFRTWTSIISPUN PSUOTIUSUI J1[3
‘peRrsuy (W — Jp)/ AW 03 Tenbo st se (8 + 09) 3y spqrsapIp 2303
3O SUNBUWINSIIBAO UE UL 9I0J015Y) pUE $oNJeA 4| POsesI0ap Ur Jnsax
PInom (s10e13X0 31y ¢ 1070 93 AQ P2I2A0sa1 Suraq jou woxy pajou
-3p e JU00Iad g Sem UII M} 3] ISZI[IpIe] poppe 973} JO UOTIEXIJ
(ewofbart £°g smsisn ¢°7]) poyrewr
UOISTIHIP 8} WOIf PUNO] SN[BA U} 90143} Iaa0 jsnl seam spogjew
[eUORIpEI} AQ PaInseswr ) wesw Y} “TeASMOH ‘06°0 SBAL sen[ea
(%) P2qI0S U3 107 SPOYRW [BUOLIPRI) SHS4oa UOTSIYJIR 911 10] I
Y, *(T) TUSTOTFP0D UOIJR[EeLIOD /670 B S9AIF spoyjow om) o) £q saumt
-uenb 07) 1ros renprarpur Surredwon xngy JATSIIIP Wwolf gto/barl 0g°p
PU® ‘PBIIXS UOTIEINIRS Iojem JO gWd/bed 070 pafeisae S[I08 91}
[T 10} SPOYIet Te0twIayd Aq panseaw 07 oy | *A[eAryoedsar [z ] pue

[01] suonzenby Sursn | 9[qe I Ul son[ea #3) pue 0)) [10S 0 PalIcAUOD .

9l pue ‘93uel [eonATeue A5e0 UIIIM oIam SIUNOUTR 9SS [ "UOIINTOS

TRZHLHISY TUL O] 5} Y3k ST10S 10F Tt 001 /boTl oF 03 (s[1os peziqyaoguon)

€ INOqe Woyy PISUBI UISAI 9Y) WOIJ PAJoenXe 3 Jo Anuenb oYL
SUONBUIMATIOP [PuoLiprs) pup xnjf snssnffiy — winissvioq

“sfqered
“WI0Y 8q PINOYS S)NSII 3521} 0§ PUB ‘XNTJ [)) PIIRSEIUW OSTR OUM ‘0z'1?
%2 19330 Aq suop Aysnojaerd sem Se IOUURUI Sures oyl Arenuosss
Ul POULap A[[EONBWRYYRHE U03q SARY UILISY SON[EA UOISSIUISUEI L
"uorssoxdor ojdnnur 10 ofduns Aq 1972 ‘SI[QELIEA POUOTIUST IIT)O
S} Y31 39130p JUe0RIUIS-uoU € 0} pue ‘([9as] jusorad ¢ ye jues
QSIS ‘9F'0 = I) JUIU0D J]IS YIIM PIIR[RII0D A[YEoM ATUO 91am Son
“[eA I 97} ‘AYIsuap Jnq pue ‘Jusdied Ieyem orswmios ‘Aepd jusozed
‘Iojyews Sruedro jusored ‘d ‘s qusorad Surpnpour soysLalveIRYo
[10S 12130 0} $3nfeA 9soy) Jurredwod sy $3°0 03 $Z°0 WoJ paSuel
SOn[eA UOISSIWISUET) [ 3YJ “[ O[B] UI UMOYS SIE 9Sal]} PUE HOLN]OS
JOZIHIRY TW-0 PUE -0 9} Jursn wolf 1uao 19d g'¢ Sem [10s 9[Suls © 10]
‘sontea uopsspmsuery [g] uonenby tod) pajernores oy JO uoIjEIAGP

119 XOTd FAISNIIIA. TIOS

1 09’0 6L 040 950 afelaay
} og” A 4 £8" ag” Testiug pues AUTE0] I3)SAYIUIAL
H 90" g'g 11" zo TOsTOM weo] A2 AIS 9)eTUR[[IAL
I 9F"_ 9'8z [ FA 9%’ [OSI[IOT{ ureo] SUTET[[IAA
i g’ o0 aF'1 9 oSy ec] ASUIILA
i <0* 194 v 9G° [osTpIIY weo] an[qes
| ag” g'c €8 96" [oSI Y meo] Apues 4981,
31 &9° ¥ za” €4 TosHOW UERG] IS BIUCISL
} B 9 o1 [ 5 losTIny uieo] APUEs UCIUEIS
" £z 01z 1% £9° [osIpLIY weo[ Apues 00madeg
n ig 2oz 6¢” &L josIpiry TIED] 3{IS [I0SqNS JNSURI0J
A fA N 9Lz ge’ €L [0SIPLEY TIRQ] IS JnoulIog
5 £Z°F zoe &0'F ¥ EIPIIY Teo] {pUes BNOPINIH
I ar o'g €z sz TOSIX () Aepo phor
} s £81 ¥9 ¥ 198131 wEol s A10f
H] iy Q61 08" i 1081y Aen 1103y
i 0¥'1 891 88" 19 ToSLIo mEeo] B[ A)[TS OWTINLY
h 0z - ¥z [ 425 TostoW weo] I00(]
3 | FA FA | a8 o9 [OSIY weo] 480 L1115 u0jde(g
: az” AR B oz & [OSTIIO weo] Apues J3al) semen
i ze L% 60" 6z Tosrrdsauy ureo[ AB]9 elI0)SY
H) 6£°0 6°FE 8.0 ¥8°0 FOSI[IOIY WEO[ 31§ WIEPINSTY
3 e/ 3 o n
[[39 UOTSDYIP SPOTIAUE [EDTUISYD {uorenyzp
1] POYETINISH prepue)s A painseap IO o)
UorsSIOT
{uonmjos fos gurofbatl) wnisseiog -STURL], 13RI sad4y [log

SIT0S PazI[I}3RFun Jo adﬂ.nou wnissziod (8)) peqios pue (0] wopin(os sanjea ([) UomsstmsuRIy

] HTdVL

9deIaA®e o[, "SUO[IEUINLIS}EP A10JRIOQE] ASES 10] JUSOLINS SEA TOIYM
‘VONN{O§ JVZIMIISY [ O] 9Y) Y4 PIJEAI] S[I0S TOIY PIUIEIGO SI9m
[0 10 barl 06 01 OF Inoqe ‘UOIORIIXG UISHI [[20 UOTSTIYIIP o) WioI]

SINIDA WOISSIUASUDA T

.

SLTNSHT

11 POYRTL Y1, ' 0F Surproore 31 pue g Jof PaiseSip pur punoid o1om
sopdures o[, ‘srsATewe Jof pourquioo sdoy pue s300I [im oUOD SEM Sunsoarery
D081 JO armjeredwsy 1gdn ¥-g We gy pue ‘Oz 3 (8urI WU 00L-00%
om3 THim (09s)(gim)/sUraIsureoION 009 03 004) IYSH M Jo SINOY 9] [Im
Iaqurey? gimoid e w suonjessidar z v wmord sem (surjong -Iea HOYIYSIP
wnap4ofy) Aopreq -pesn sem ,pIiojpelg pue pIOJuElg JUSWa (] JO ULIS}
-}ous a3 ‘syios oy} woay sjwerd Aq exeydn 3 pue g sapeer Sutunaelsp 104

ATTIONAS 'O "H ANV NIASTO 'V ¥ “THSSVH "M "L 09



‘Justipisdxe troay punoy Aqpwenb renjor susson h«.EMu 1 hﬂ Gﬂ
asesIour 03 pepesu () snaogdsod xezimyae;y. Em_soﬂmo mo ﬁomﬂdmﬁ& g PHLT -

Ava y3d 6% ig _:a

ISVILONI OL 303N 4 QALY INITVH'

008 009 o0b 002
1 T

00z

o
Q
v

1
[=]
[=]
1]

G ¥3d 67| g W
IASYIHON! OL G3SN F WNLOY

008

'©z’0 ATuo sem stios Jurreduwos
WO an[eA 1 AT} ‘I9ASMOT] (UOISTIIP 10§ ©¥pg 0} poredurod jeuony
-TpeI} 10§ go/Fn GG 1) ‘195010 PofeIoAt SPOYIdW Yjoq I0] sanfea &)
9YT, */9°0 JO PuIBA I U M ‘gW0/37 ZH'( JO SIUSUIINSLAUL [EUOHIP
-BI} 9] popavoxs ‘purd/J Sv ggrz SurSeisae ‘senfea 0 UCISNIFIP
‘Z el ur usss sy {3 10f suop se) [z1] pue [p1] suoryenby Sumsn
Aq spewr a1am sanppuenb (87)) peqios pue (09) UON[OS POYRIIISD
UOISDIIT(] "SI9Y10 SEB S[qBI[21 SB J0U aIam (Z 9]qBJ Ul WMOTS) SUCT)eU
-TULI9}9D JRUOIIUSAUOD Y] J UI MO[ OS JI9Mm S[IOS BLIOISY pue *Arof
‘PAOTT JO $JOBIIXS UOIIRINIES-ISTRM TIOS 91 “IOASMOF] "UOTBUIULISIOP
AjoyeIoqel J0] JUSDMINS SBM SIOBI)XD UISAI ul g Jo Ljnuenb ogy

suoypuIAIEY JruoKIPYY PUp T s03snifip-snioydsoyd

‘uorenba a1} 0JUL POIMITISANS [RAI] I PRIISSP SWOS
1 19410 o7] I0] SAJOS PUR 3)el ] U0 A[UO 1591 03 A18S59001 S )1 pUE

(W — "I/ (W — W) = *4ffq

Jer[} os dIysuoTye[s1 IBUI[ B ST aI0Y] ‘4]
-aanpoedsar 5Ty pue -1y sonpoid yey) sayex axe 2, pus Ly ‘oydure

©/9 Co . XNTA FAISQAATd NOS

-x2 104 ‘payrduns oq ALew [¢]] uonenby ‘yserejur Jo ore Anyuenb
Hy ® 9ASIGOE O} S9Yel I9ZH1IRf oy} Aquo j -Aypuenb pepsou oy
porewsorepun AJySis afersae oy} uo ampsoold pue uorrenbo siyy
Sursn ‘snyy, "91el 19ZI[1}I8] [W-G 1B Y UTB}qO 0} PIsn JUncuie [enjoe
a1 Jo (3uso1ed g4 JO UOIIEIASD PIEPURIS © Yim) Juoored [°Gg sem
anfea 1 peynduwod aSe1ase oY} ‘SIy} SUIOP W0l sdjel [I-0 PUE -1
o1 uzo1j 3ep 9yy Suisn panduied uayy sea [g1] worrenby -umouy
10U 9104 971 IOZIIMSY 9} YSNOT] Se UISOYD 3¢ ABUI 2}BI JIZI[I}IA]
uoTInos TWI ¢ SY} Uik poureIqo onfea I oy ‘[g1) uonenby od
se ‘anyea J peuruirapaid € jnoqe SuLiq 0} Papesu | I9ZI[I}I0] UINIS
-sejod J0 JUNOUIE [ENIOE oY} s#sse panduiods oy Supredmod 104

“1 eIqe], Ui 00 Yy 2y} Aq pajoopyal se
sread snotasid ur paziyief A[IABSY U93( Pey YoIys wreo] Apues ejop

o 474 S9T 44! & sfrioay
6'18 ¥a'9 181 0" 12159
£201 . ¥EO 0Z¥l O 9)OUBLM
0'glz LT g1zl e SUBIIILA
97202 #6'01 1'gez 89°2 ASUITUM
89 101 §'8¢1 £e’ aNNIGEM
SEIZ 80'0 9'are L1 Loery,
Z'66Z oL'¥ 6'6Z1 s BIUO}AT,
16¥1 620 zer &0" uojuEYG
#'90Z 6S°1 €86 og’ Ic0TIRERS
¥ 601 Se71 §'1s b [IOSQ NS JNAUIIC]
o'eet ¥0'e 1’861 06° nauliod
688 al'6 ¥ iEL 09 EHOPTUIN
£ze8 £0°0 9¢8 €0’ . pder
$1g! 20'0 £'99 ¥0° f1of
Q'ees £5°1 ¥E£8E 28" JEOPURIJ
Q'ige 9.1 9'81Z 9z’ I NI
¥yiz sZ°0 st fa 100(F
200¢ za't ¥¥ve ¢ uorde
¥'L01 91'e 0'6El zz’ Hoal) SEWED
F¥EE zZO0 oee L0 BLIGISY
(-1 s 8¢l e WEPI)SUY
" %3 2 °y
{ioo ucTSNIFD spoT}am
TIOIY PAeTI)SH [2oTUmmay) pIepue)s Aq PaImseaj]

uopn[es [10s jo qmofd ‘snieqdsoyg

S[I0s PozIITI3eun Jo juatuno sajordseqd (83) paqlos pue {1)) vonnes

Z H1dVL

AFTOONS 'O "H ANV NASTO 'V “H ‘TASSVIN "M "L Z19



“HORIIXO UORNIOS [10S payenges . - EERR
{P) pue 4501 msau 5100y (0} ‘3503 epeTOqITROIq 8 R8I (q) “S3USOx I motinyfy
(e) smsaon (3591 proyuers-yuapeq) Aopeq ur 3od 1od sxesdn g yueryvy By

Wdd 9 Lovyix3 NOiILMI0S

_ Wdd ‘d NIS3Y, ¥awy
o1 g0 SRR
: 1

oo
7

]
S80 =1 18B0=41

igoX0BO+E0 -y

o'l 0 XBL00 + W.O. = &

gl

Wdd ‘d T0oH N35T0

AVQ IVILINI -
0__0._ og gl Ql S
T

Bw — jod/ VLN - o

| W | | W
8404 BL0=4

£z0XIP0+S50x 4 spoXET0+60=4

o Mo v o\w‘o._
[+]
o A > 527
coo% . Xﬂo o
s s

“§3/ ] JO onJea 1) 10f 573597 pasodord o) Jo
AYUIqIpaIo o1y st se ‘37 10} Afrerdadse ‘paysodfns st 3593 uorsnyp ST}
Jo Auqun oy ‘p ‘e s,y ur suostreduros 959y} w01 *suorIePII0d 97q
-eredwos ypm o q - ® = oywdn-g A TWJIOf A1) WOXy JUNNsar suois
-$01301 SmMOYS ¥ “SiT “s)s9) UOISNIIIP PUE [RONULYD (10§ 03 Pajefal A]
~TPOUMIAIND §BM 359 , P10} UB}G-3UA o (T o7 uraxerdn g 2303 oyl
"SonfeA 111913 Aq peyeotput sk Yy jueld 03 pajeRI ATaso[o se 93mb jou
P19M $159) TEUONIPRL], ¢ “S1, UL UMOUS oIe $3583 [EIISTD [euonIpeI}
PUE S)NSA1 9S9Y ] ‘(p6°0 = I) PIISIX® UOHR[BLIOD IBSUIIAIND POO3
"W PRINSBIW -7 © 0} pareduios sem ‘POYIOW , PIOTURIG-IUIW (]
913 03 Jurpi0o0e umeis ‘syuerd Lopreq oqy ur 31 yusorad a1 uSgp

Sysag uorsnifsp puv proruoyo "sa ayvidn snaoydsoyd puv wnssogod gun) g

Q9 X071 TAISOAAIA TIOS -

*{[208 BHOPIUT] 10] SEM
3481z seddn e pepnpxe jmod e1) wIoUM) J10BIIXe UOINOS [105 PajRINGes
(P) pue ‘M ofIqe[ Jo syewnss e (o) ‘3 o(qeaBueyoxo (g) ‘syMssI Y UOISHE
P (&) smsign (3591 prOfpUEIG-IUSE(T) Loeq ur Jusaad 3 Jueld ‘g Biy

HU OO /Balt — 3 NOILMT10S 600I/bsw - 3 gv,

vo f0 g0 I'o gl ou 1Y)
T T T ] F T
180 =4
o) X0S'0+62°0= A OW
- ° .
{papnIoxa juled auo) n.n% .< ¢ ol
0md / 4150 b s 450
080 oo % ] [ o
XTL4820=) of ° o S
oo% . ° o
\ dor {o
° [ x
of o - ° [
1
-3 o )
m
a
m
=
6001/bawt - 3 3GV IONYHOXT AVQ TIVILING- N m
gl o'l 40 Qg 0z ol v
I T 1 I T 1 -
62 0=1 tEG = W
Nwm‘o.rwmduﬁ ° o o X/ 8L0+ 200~ -m ok ﬂ
g0 o X {50
ac®
# 0

*QUI] UOISSAIZAE 23 YIIM
N“,_.mw /] UT UA0US 518 3597} pUe ‘sfios Juowre XNy sa1snyyip Surduero 10y
IOZITIHIRF J JO AOUSIDIIIS S UT SOOUSIORIIP 2811] 210m oIy JJ§ poumu
-19j0pa1d & ure)qo 03} pasn Aqenioe syunowre ay} jo (3usored gg jo
UOT)RIASD PIEPUR)S © [Iar) Jusorad g4 a1om ] fo sjunowre pajnduoo
adeloAe oyJ, ) 10} se pasn sem tpeordde aures oy ‘{g1] uonenby
1ad se ‘popeou wzpney g Sunnduioo jo ApHeA Yy ssasse Of
“UOIBXT] 10 SUIIY) UOISNIJIP 0} SUI1021100 AJ[EOT) BRI AQ PasEaID
-UL3,U Sem anTea I 29U ‘Y YIM St ‘A[Je0IlIoyd POINSEOUL SBM UOTJEXL)
SN0y "gz 0 ‘TOUSIY Sem on[ea I ou ‘poredwod PUB PIIRINIRI
919 SPOTJSUL [EOTUSYD [RUONITPRI} STISIOA UCISNIIP WOl SYIFUSIIS,
959U} USY M ~,[IFUDIIS, UOISINIP € $930UaP 4{| + )0 ‘Liooyy &g

ATTOHONS ‘O "E ANY NASTO 'V *d “dASSVH "M "L ¥19



-01d aygy Jo worzeneas a.¢ “H 'd "eAN PUE "A, T pnwﬁ"_wwwdh
"(p£61) GoEOTIIUIWOD z

| L )
*AJIgelteAs JUaTNE [os Jo jdeouos MOfJ-SSew puy naumn.%.ﬂ...xﬂu

o5 Pue jueld "uoneIqImbe ;od pue mepdiospe trsex umﬂq.uwﬁa gnmumnw s ] 6E
110S 30 BOREZLIvI0RIRY) Y " ‘SARQ PUE Y ) OU[F “F q “WIP[ROG

SHONTIAITY

961 Taquierdes PaStARH ‘0265 DIER 7z peardosy

‘posn am wagsis inoﬁnvmuu

ot} 03 perydde yorgam worenbo peryuazayyrp o1} Satajos 10§ hu_oﬁu.wvm. ¥O %«Bu@b
10 o yo sdI[IIYg | "y Pue ploypreq [ g suy Yaey) siomne oy,

SININOSATTMONIIV

"s1duaIS Juis 001 Juerd Surmsesw Ym
uonoun[uod ur 10 ‘sauoz Jos pajardop Anrerodway jo £13A0091 o.ﬁ
SUTUIT} ‘STRTIS) B IDZI[T}I0] JO Adustorge a3 SULINSeIW U PIPIST TRY}
o1y 82 “[108 9} JO UOTYEINNE TEDTIUIYD SAPUN INOYITM SO)BWILISS 91}
oW 0} 9[qe Jureq woiy ssure Aewr suoneoydde yoreoso: .Eq.ﬁs I .
 Ajrep pezdreue Ap1edmioo 9q pinod
STIOS 9AY 01 IMOJ WOIY “JUIWINSUOD SN} JRUMOUIOS SBM 1593 STY]
PRy are suony
~B[R1I00 PRY 2194M seale Ul Aferadse ‘[nyosn aq pmoys juswaimb
~o1 ziiap e pue 1030e] Ayoedes e Sunerunse ‘osty dofpasp o1
SIE9A USYE} 2ARY YOIYM $159) [RUOTHIPEN} 3L A1qeiosey peredwioo
ey ydweye 3sa13 s1g) o suopyepod asuodssz 1ued Supureiqo ey
juaredde swoss s1s03 uOISHYIP Jo AyqrIn Y] =19y an_.ﬁ qoeoid
-de mou oy Y proydn sem Atoery UOISIYJIP JE1f} JOPISUOD S
"$159] TEUOIJIPRI} TWOIf
Jqe[reae jou sopunjroddo sepraocid A109Y) UOSHIIP Yim SyuLUT
-l1odxs UoSNIIIp Jo UonenTeAd 2AnIEIUEND 971 ‘OsTy "uIsa1 aZueyd
~X3 UOT U UM JUSTPLIS UOTeIUa0uod Tros ® Surjears £q A10yezoqe|
9} Ul pajemuurs aq Aewr 919ydsozIyI 1001 91} UF SUOTIIPUOS BLIqInba
[edTwaYD Jey) joodse oy st “s)oox yueyd 03 suor urelred Surrrojswer;
10} 010§ Surapp Arewnid e ST WSURYISW UOISNIP © yey; sSurpury
Y3 Jurprouzo)) “a8ess rejusdoraasp oqy I MOU ST A1T[1]19] 92119308
~1BY 0} SJUSUIDINSESU UOISNIJIP Suisn JeY) I9PISUCD SIOYINE YT,

SNOISNTINGD

L9 XNTE TAISOJAIT TIOS

[0S STIEN[IA 10 PoLiod UoISIIIIp Aep-1 19138
wis SUTQIOSPE WOIf SOMWEISIP JO TOTIUN] © §2 [ PUe '3 ‘g 30 (09 ‘wonEIITND
-uoo Teurduo Jo jueolad se) UOLRIIMAIUCD UOLNIOS [I0S PAB[NIE)  'G B

w> — MNNIS WOoHZ JINVLSIO

ge O“N gl ol muo o
¥ T T
POrE=id
oel=X 4 * T4
AEE=d

wos nos w6

{"3uoa [purBLIo) ©2

0S sunoH 2 3LV
93 J0 INIONAL
INOILVMLNTONOD

NOILNT0S “llos
L

[o1a]]

-soe1ns Teurld © HEY) I9U3RI 100X [EILIPUI[AD B 03 UOISHIIP
10} paSuryd AIUSts 9 PMOM SOTIRWSL[)BU I} OS[E PUE 0127 Uey)
1918218 9q pjnos AIepunoq J108 ;1001 91} 18 UOTJBIJUIIUOD 21} §)}001
1t ySnoyipe ‘exoydsoziy [1os oYt ut 20e[d 938} ABW UOISRIIIP YoTym
1€ SOOUEISIP SAIIE[I O} 2)EOTPUI OS[E S}UAPELS 9s9YJ, '012 3} Ua()
‘J 10J TEOTIIIO JSOUT 3 PINOM 10BIU0D Tios :ursal TedtsAyd oY) 9107
-210Y T *SI2UEISIP 19}I0US Pire 193101s Joao 20e[d o3e) uosnyjp J Ua)
PU® ‘3] IXQU USY) ‘1) TBY) MOYS ASYJ "SOAIND IS} I0f BIEP .Eﬁn_o
0] pasn a1om [Bg] pue [¢] suonjenby pue s)msel UOWNHIKT "AJI[1I9]
sSeIoA® JO TIOS B ‘Ureof SWEIfIM 10T ¢ “J,] Ul Uumoys 218 swI} Uoisn]
-JIP Y-pZ, € JO PUS 9} J& SHOTINQLISIP UOTJEIUSIUGY PAIR[AI[EI 33
‘10 PUB Y ‘d Jo sereunss Jo uorsioard pue £3einooe saryeredinod ayy
souan(ym Aewr dnjas UOTSNIHP 9Y3 JO SOTURT[IOUI 97} MOY MITA O],
1199 HOISHEJLY 11 SPUBIPDLT UOUDLUFINO))

'3 $1001 UOIUO 0] MO[J SAISNJIP SUNINSEOUI UM PUNO}
£rsnotasid sem SB ‘STIOS UI uolBLIeA 1o} 9yesuaduroo Aqerred o)
Lyqe s,3uerd e s SurdreA 10Ujes jng onjeA JUeISUOd B 01 UOLjel}
-usouoo uonnjos Arepurnoq 9y) SUDNPaI Jou JUS J00x juerd € woiy
Jmse1 Lew oxejdn juerd pue J U9OM]9( SUOTFE[RI TEIUNUOL Y],

ATTOONS 'O " GNV NASTO 'V ‘¥ ‘HASSVH ‘M ‘L 929



678

10

11

12

13

14

17
18
19
20
21

22

24

25

26

$0IL DIFFUSIVE FLUX

perties of soil potassium influencing its supply by diffusion to plant roots in seil. J.
Agrie, Sci., 73, =14 (1969).

Black, C. A. (Editor-in-chief}, Methods of Soil Analysis, Part 2. Chemical and micro-
biological properties. Am. Soc. Agron., Inc., Madison, Wisconsin, U.5.A, {1963).
Crank, J., The mathematics of diffusion, Oxford Univ. Press, Oxford (1956).
DeMent, Jack P., Stanford, George, and Bradfield, B. N., A msthod for
measuring short-term nutrient ahsorption by plants. Seil Sci. See. Am., Proc, 23, 47—
50 {1959).

Farr, E., Vaidyanathan, L. V. and Nye, P, H., Measurement of ionic concentra-
tion gradients in soil neaxr roots. Seil Sei. 107, 385-391 [1969).

Gardner, W. R,, Movement of nitrogen in soil, I# Soil Nitrogen. Amer. Soc. Agroi.
Inc., Madison, Wisconsin, U.8.A. (19635].

Graham, E. R, and Kampbe'll, P. H., Soil potassium availability and reserve as
related to the isotopic pool and caleium exchange equilibria. Soil Sci. 190, 101106
{1968).

Leggett, GlenE. and Westermann, Dale T., Determination of mineral elements
in plant tissue using trichloroacetic acid extraction. Agric, Food Chem. 21, 6569
{1973).

Olsen, R. A, and Peech, Michael, The significance of the suspension effect in the
uptake of cations by plants from soil-water systems, Soil Sei, Soc, Am. Proe. 32, 660~
664 (1960},

Olsen, 5. R. and Kemper, W. D., Movement of nutrients to plant roots, In Nor-
man, A. G, {(Editor), Advancesin Agron.20, 91-151, Academic Press, New York (1968).
Olsen, S. R,, Kemper, W. D. and Jackson, R. D., Phosphate diffusion to plant
roots. Soil Sci. Soe, Am. Proc. 26, 222-227 (1962).

Olsen, S. R., Kemper, W. D. and van Schaik, J. D., Self-diffusion coefficients of
phosphorus in seil measured by transient and steady-state methods. Soil Sei. Soe.
Am, Proc. 29, 154-158 {1965).

Olsen, S. R. and Watanabe, F. 5, Diffusion of phosphorus as related to soil
texture and plant uptake. Soil Sei. Soc. Am. Proc. 27, 648-653 {1963).

Olsen, 5. R. and Watanabe, F. 5., Diffusive supply of phosphorus in relation to
soil textural variations. Soil Sci. 110, 318-327 (1970).

Parsons, R., Handbook of electrochemical constants. Butterworth Scientific Pu-
blications, London {1959},

Phillips, Ronald E., Personal communication {1974).

Porter, L. K., Kemper, W. D., Jackson, R. D. and Stewart, B. A,, Chloride
diffusion in soils as influenced by moisture content. Soil Sci. Soc, A, Proc, 24, 460~
464 (1960),

Rohn and Haas Company, Amberlite ion exchange resin labaratory guide. Philadel-
phia, Pennsylvania, U.S.A. (1964}

Vaidyanathan, L. V. and Nye, P. H., The measurement and mechanism of ion
diffusion in soils. 1I. An exchange resin paper method measurement of the diffusive
flux and diffusion coefficient of nutrient ions in seil. J. Soil Sci. 17, 175-183 (1966).
Vaidyanathan, L. V. and Nye, P. H., The measurement and mechanism of ion
diffusion in soils. VI. The effect of concentration and moisture content on the counter-
diffusion of soil phosphate against chloride ion. J. Soil Sci. 21, 15-27 {1970).
Warncke, D. D, and Barber, S. A., The diffusion of zinc in soils: I. The influence of
soil moisture. Soil Sei. Soc. Am. Proe, 36, 3942 {1972}

Watanabe, F. 8. and Olsen, S. R., Test of an ascorbic acid method for determining
phosphorus in water and NaHCOs extracts from soil. Soil Sci. Soe, Am, Proe. 29,
£77-678 (1965).

Wilcox, L. V., A method for calculating the saturation percentage from the weight
of known volume of saturated soil paste. Soil Sci. 72, 233-237 (1957).



. Notice to Subscribers |
| Subscriptions shopld be sent to the pubh’sher_:

 Martinus Nijhoff — 9-rr Lange Voorhout — P,0.B. 269 — The Hagda"
(The Netherlands) or to any bookseller. -

- The subscription pncc is fl. 115.— per volume + fl, 16, 50handling
- ‘and postage.” - R ' :

_ Each volume wil'l comprise ¢z 720 pages and will consist of three
issues, published bimonthly., Two volumes will be published each
- year, - . ' :

N,bticé_ti_; Authors

. PLANT AND SOIL will contain original contributions in

“ English, French or German. Notes on methods or preliminary

results of investigations may be published as Short Communications,
which, if accepted, will appear without delay.

. Manuscripts (in duplicate) and letters on editorial matters
. should be sent to the Managing Editor of PLANT AND SOIL, .
Institute for Soil Fertility, Oosterweg g2, HAREN (Gr.), Netherlands,
.-Authors should enclose eight self-addressed, gummed labels. .

- Manuscripts of refused papers will not be returned unless postage

- costs have been prepaid (pref. with International Reply Coupons%.
Before submitting a manuscript authors should read the
Instructions to Authors published each year in the first issue of this
~ journal. Offprints of these Instructions can be obtained upon -
" request, ‘ -

Attention! The ‘Ins'tifuctidns to Authors’ have been brought in line
with the generally adopted style manuals and show, therefore, some
substantial alterations. : . '

No 5d§k'rev€ews.’ | o o '
. Publishers should note that PLANT AND SOIL does not print.
_bo'ok revi__e_w's._ T : _ :

j ._Oﬁﬁﬂﬁ _'

Authors will receive 50 offprints of their articles free of charge.
Additional offprints can be purchased at a nominal price (DAl o.10
- per printed page). The offprint order from should be returned to
" the editors, together with the galley proof. I :
Orders for extra offprints should be accompanied by a cheque or
international ‘money-order, made out to Martinus Nijhoff, The
‘Hague; Netherlands, ' .
- Inquiries about offprints should be made direct to the publisher,



